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A bstract: 
rowing environmental awareness and government regulations have led to increased pressure 
on manufacturers and users of materials to consider the environmental impact of the products 
at all stages of the life cycle including manufacturing, recycling and disposal processes. 
Although the importance of organic micro- and nano- materials in various applications has 
been widely recognized, they are normally synthesized mostly from oil-based chemicals and 
by using hazardous solvents, causing environmental problems during production and disposal 
stages of the life cycle. Hence new types of materials and synthesis methods with minimum 
environmental impact are urgently sought. 
Natural fibres are carbon-neutral materials that normally consist of nano-scale fibril of< 10 
nm. As such, they are considered to be a new class of renewable raw materials for the 
production of micro- and nano- materials. 'Green ' properties such as biocompatibility and 
biodegradability are also expected from those naturally-occurring raw materials, which will 
be significantly advantageous for biomedical and environmental applications over synthetic 
organic and inorganic materials [1,2]. Green materials of natural origin also provide positive 
environmental benefits due to the possibility of carbon-neutral disposal. 
his paper reviews the recent development in our research institute to produce such 
functional 'green' nanomaterials from natural fibres and their use in environmental 
applications such as waste water treatment. The method to produce protein nanoparticles of~ 
200 nm in diameter from wool, by a mechanical grinding process without using hazardous 
olvents, will be discussed. The reversible heavy-metal binding characteristics of such 
protein nanoparticles will be presented. 
References 
[IJ Rajkhowa R, Tsuzuki T, Wang X. Silk biomaterial for advanced applications. In: Li Yi, 
Qui Y, Luo X, Li J eds., Textile Bioengineering and Informatics Symposiumed. Shanghai, 
hina: the Textile Bioengineering and Informatics Society 2010: 583-593. 
l2J Rajkhowa R, Naik R, Wang L, Smith SV, Wang X. Investigation into metal binding 
properties of silk fibres and powders using radioisotopes. J. Appl. Polym. Sci. 2010, 
DOl: 10.1002/app.33059. 
Keywords: Green nanomaterial, Protein nanoparticles, Natural fibre, Water treatment. 
59 
